Mucins are large heavily glycosylated proteins and typically have a molecular mass higher than 10 6 Da.
Pipette tips (Thermo Fisher
2. Mice are sprayed with 70% ethanol to avoid the contamination of samples with hair.
3. A mid-line incision is made using scissor in the abdominal cavity.
4. The intestine is pulled out gently using curved tweezers. Intestines are cut at the end attached to the stomach and the rectum end and dissected out. Small intestine, caecum and colon should be kept separately for analysis.
www.bio-protocol.org/e2394 Usually up to 5 ml is used for colon, 7 ml for the small intestine and approximately 3-4 ml for the caecum. This material is discarded unless required for microbiota analyses. c. Intestinal tissue is processed for histology (as described in Procedure B-histochemical analysis of mucin glycoproteins) before (a small section from the intestine) and after flushing (the whole intestine is rolled) with urea to ensure that only the secreted mucus was isolated and the intestinal crypts remained intact.
For total mucus extraction from mouse intestine
a. Place the intestine in a 10 cm Petri dish. Gently flush intestine with PBS, to remove fecal matter, using a syringe with a 19.5 gauge needle through one open end. It is important to ensure that the intestine is only gently flushed; otherwise the secreted mucus layer will be lost. The amount of PBS will vary depending on the strain of mice and/or the part of intestine that are used. Usually up to 5 ml is used for colon, 7 ml for the small intestine and approximately 3-4 ml for the caecum. This material is discarded as it consists of insoluble fecal matter and negligible amounts of secreted mucus (as has been previously investigated by the authors, the faecal mucin matter is not detected via Western blotting).
b. Cut intestine open longitudinally using a spring scissor. Once open, scrape off the residual mucus, using a cell scraper. This will remove the mucins present in the goblet cells as well as the secreted mucus layer and represents the total intestinal mucus.
c. The mucus is transferred to a 15 ml Falcon tube and solubilized in 6 M GuCl reduction buffer (see Recipes) at 4 °C overnight by rotation using a Beckman Coulter 15 ml rotator.
GuCl is a strong chaotrope and denatures proteins and is recommended for the solubilisation of total mucus isolated from animals. Once solubilized, store sample at -80 °C until required later.
www.bio-protocol.org/e2394 process. Once the entire loading dye has disappeared from the gel, the vacuum blotting process is stopped and the gel is disposed. Note, vacuum blotting consistently results in efficient mucin protein transfer and is the recommended method. The nitrocellulose membrane is carefully removed using tweezers and can be analysed by using three distinct methods (as described in steps A7-A9).
To determine the changes in the glycosylation of mucins, two separate methods can be utilized which are described in detail below. Periodic Acid Schiff's-Alcian blue staining can differentiate between acidic and neutral mucins, whereas High Iron Diamine-Alcian Blue staining can be used to identify the changes in mucin sulphation and sialylation.
7. Glycoprotein detection using PAS staining a. Volumes of reagents used in this protocol are dependent on the size of the nitrocellulose membrane and should be sufficient to cover the membrane completely.
b. Wash nitrocellulose membrane with dH2O.
c. Incubate nitrocellulose membrane with periodic acid solution (see Recipes) at room temperature for 30 min. Periodic acid will oxidise the vicinal diols in mucin glycoproteins.
d. Wash membrane thoroughly with dH2O to remove the periodic acid solution.
e. Nitrocellulose membrane is incubated with sodium metabisulphite solution (see Recipes) for 5 min, the solution is discarded and this step is repeated once more. This step is essential to reduce background staining.
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h. Air-dry nitrocellulose membrane before taking scanning using Odyssey ® CLx Imager and densitometry analyses (Thornton et al., 1994) (Figure 4 ).
Figure 4. Scanned nitrocellulose membrane stained with PAS and anti-Muc2 antibody.
Total mucus from the colon was extracted from 4 individual C57BL/6 mice and analysed using 1% agarose gel electrophoresis and transferred to nitrocellulose membrane. Nitrocellulose membrane was stained with PAS (A) or anti-Muc2 antibody (B, H300, from Santa Cruz) and developed using infrared-labelled secondary antibody. Membrane was scanned using the Odyssey ® CLx Imager.
Note: Each individual animal colon yields sufficient mucus for gel electrophoresis analyses-
indicates empty lane as negative control. Figure 5B) using spring scissors and fecal matter is gently removed by using a P200 pipette tip ( Figure 5C ). Roll the intestine around a 16 gauge needle with the help of tweezers starting from the rectum end ( Figures 5D and 5E) . The roll is then pinned onto a small piece of polystyrene using 30 gauge needles ( Figure 5F ) and placed in fixative solution (4% PFA or 10% neutrally buffered formalin Figure 5G h. Slides are placed in ethanol gradients (from 70% to 100%) and xylene for dehydration, mounted using Pertex mounting medium and sealed with cover slips ( Figure 6 ). 
